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[CLAIM 1] 

A steamy temperature rise apparatus of the 
rotary type fluidized-bed combustion device, 
which is provided with 1 set or more of the air 
distributor which makes fluidization gas blow off 
from a furnace-bottom part toward the upper 
part. Also the reflective partition which the 
upward flow path of this fluidization gas is 
interrupted, and carries out the reflective turn of 
this fluidization gas toward the blow-of-gas part 
upper part not interrupted in the upward flow 
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path is provided upward this air-distributor end 
section. Thus, the moving bed where a bed 
material precipitates in the state of a fixed bed 
or the fluidized bed is formed on the upper part 
of the jet part not interrupted in the upward flow 
path. 

Also in the upper part near the jet part 
interrupted in the upward flow path, a bed 
material fluidizes actively. 
And it is made to rotate in the bed material of 
this part toward the above-mentioned moving- 
bed upper part by effect of an above-mentioned 
reflective partition. The rotary type fluidized bed 
is formed. 

And, '.a heat recovery chamber is made to form 
between this reflective partition back part and a 
furnace wall or a reflective partition back part 
and a reflective partition back part. 

It composes so that a part of bed material in 
the running may exceed the upper part of an 
above-mentioned reflective partition and it may 
enter into a heat recovery chamber. It is this 
heat-recovery-chamber lower part, and it is the 
back side of a reflective partition. The gas 
diffuser for air passages for changing the bed 
material in a heat recovery chamber in the 
range of a fixed bed to a moving bed or a weak 
fluidized-bed state is provided. Also the 
opening which passes to the upper part of this 
furnace bottom is provided to the lower part of a 
heat recovery chamber. The heat exchanger 
tube which passes the incoming-radiation fluid 
in a heat recovery chamber is arranged. 

This heat recovery chamber was classified 
with some gas diffusers for air passages which 
may change independently. In the above rotary 
flow type fluidized-bed combustion device, in a 
part of this classified heat recovery chamber, 
the vapour is passed through as incoming- 
radiation fluid in a partial heat exchanger tube at 
least. Capacity supplied to a diffuser with the 
post-flow side temperature of this heat recovery 
chamber of this vapour is adjusted. It was made 
to control capacity supplied to the diffuser of 
other than that by fluidized-bed temperature. 

[DETAILED DESCRIPTION OF INVENTION] 
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[INDUSTRIAL APPLICATION] 

This invention relates to improvement of the 
temperature rise apparatus of vapour, such as 
the superheater in a fluidized-bed combustion 
device, and a reheater. 

[A PRIOR ART and a PROBLEM 
ADDRESSED] 

In recent years, the system which recovers heat 
which combusted and generated the 
comparatively high combustion object of' 
heating values, such as coal, and bark, an oil- 
impregnation sludge, etc., with the fluidized-bed 
boiler, in the form of the vapour is beginning to 
become common. 

The fluidized-bed boiler which applied the 
fluidized-bed-combustion technique which the 
present inventors has also cultivated 
conventionally is developed. 

It applied as Japanese Patent Application No. 
62-9057. 

This boiler is the thing which a heat-recovery 
section is made to be independent of the 
fluidized bed which burns a combustion object, 
and enabled it to control fluidized-bed 
temperature, and the big and rough 
nonflammable object is included in the 
combustion object. 

Moreover, or the stable running is possible 
even when the quality of a fuel was unstable 
and the heating value, a fuel composition, a 
moisture content, etc. changed. 

A turndown big depending on the steamy 
demand and the control of rapid evaporation 
are easy. And start and a stop of the running are 
easy. It is easy to carry out the running. It is the 
highness of an energy utilization efficiency. 

As for the boiler for the steam generation for 
turbine actuation in the electric power 
generation etc., in order to raise the turbine 
efficiency to the generation quantity of heat from 
the principle on a heat cycle, High-temperature- 
izing is indispensable as well as high 
pressurization of the generated steam. 
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If design value is exceeded, this overheating 
temperature will exceed the threshold 
temperature in a boiler, a turbine, piping, etc., 
and will influence the creep and the breaking 
stress of material. 

Moreover, the chemical corrosive wear and 
the chemical scaling depend activated are 
caused. 

Or it is very dangerous that a change of metal 
structure arises etc. 

Conversely if overheating temperature is too 
lower than design value, in of course and a 
turbine, a water droplet will form a reduction of 
the efficiency of a turbine. Will collide with a 
blade at high speed and damage will be caused 
on the blade surface. 

For this reason, also in installation of the 
superheater to a boiler, or a reheater, various 
devices, such as the combination of a radiant 
heat transfer and a contact heat transfer, are 
made so that the stable steam overheating 
temperature with respect to a fluctuation of 
running states, such as the load, the fuel 
characteristic, etc. of a boiler, may be obtained. 
The steam overheating temperature stabilized 
by only that it is running within the limits very 
restricted is not obtained. As for supply steam 
temperatures, such as a turbine, rather, the 
procedure of lowering temperature to a constant 
temperature by the desuperheater, after raising 
temperature superfluously with a superheater or 
a reheater was adopted. 

Moreover, temperature high more than the 
usage steam temperature exposes a 
superheater and a reheater inevitably. 
Therefore, it is hard to avoid corrosion * 
abrasion and degradation of metal structure. 
While using high-class material, such as Mo 
copper and the alloyed steel of SUS etc., it can 
uses only as the article of consumption to be 
exchanged in every years. Deposits, such as an 
ashy welding, form by some burning materials, 
such as a municipal solid waste, from high- 
temperature-ization, and aggravation of a heat 
transfer rate is brought. 

Therefore, in the general small-scale private 
electric power generation etc., such expense 
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occupied the big part of the repair cost into 
these parts. 

Moreover, when the burning material which 
tends to form a deposit is used as a fuel, there 
were a superheater and a reheater, when it 
could not be used as a matter of fact, since the 
frequency of a maintenance, a workload, 
expense, etc. serve as a burden. 

Furthermore, in a general fluidized-bed 
combustion device, it can combust uniformly. A 
temperature control is easy. The melting 
adhesion of ashes is prevented. Therefore as 
for waste-gas temperature, it is common to use 
as the service condition usually exceeding 1000 
degree C. 

For this reason, by the procedure of providing 
a superheater and a reheater to inside at a 
waste gas, the temperature difference of a 
waste gas and the steam becomes small as 
overheating temperature becomes high. A 
heating surface will be big. The burden of the 
repair which increased keeps the description of 
a fluidized-bed combustion device with much 
trouble as that grew dim. 

Then, It also tries to deal with by providing a 
superheater and a reheater in a fluidized bed. 

However, combustion is performed within the 
fluidized bed. 

Intense oxidation * reduction exposes. And, 
the bed material with high hardness, such as a 
siliceous sand, inserts a generating surface in 
the inside which is flowing vigorously. Unless 
the high degree antifriction process was carried 
out to the generating surface, it was hard to 
avoid remarkable corrosion * abrasion. 

Moreover, the steam rate of flow which 
passes along a superheater or a reheater at the 
time of the partial load which the amount of 
steam reduced reduces. Therefore Re of steam 
falls. The film coefficient of heat transfer 
between steam-tube surfaces becomes small. 

There is an inclination that the high 
temperature which serves as fluidized-bed 
slippage from steam slippage will expose heat- 
exchanger-tube itself temperature. 

There was a problem in application to the 
reheater with which the boiler from which load 
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regulation is performed and the amount of 
generated steam is changed, and the amount of 
passage steam are fluctuated. 

Thus it was hard to call established technique 
to provide a steam temperature rise apparatus 
generating surface in a fluidized bed. 

[The objective of invention] 

This invention provides the heat recovery 
chamber which performs heat recovery from a 
bed material apart from the fluidized bed which 
combusts a burning material, in the furnace in a 
fluidized-bed reactor. 

It was made to make this heat recovery 
chamber circulate a bed material. The tolerance 
opposing to a burning material is high. 
Furthermore an extremely large turndown ratio 
can be taken. In the circulation type heat 
recovery equipment in a layer, that is, in the 
heat recovery equipment where a bed material 
circulates between the combustion part of a 
fluidized bed and the heat-recovery parts which 
was partitioned from it, it is aims at providing the 
steam temperature rise apparatus with a small 
generating-surface repair burden with the stable 
steam temperature using a part of heat 
recovery chamber. 

[The component of invention] 

This invention is equipped with the air distributor 
which makes fluidization gas blow off from a 
furnace-bottom part toward the upper part (1 set 
or 2 sets or more). Also the upward flow path of 
this air-distributor end-section upward and this 
fluidization gas is interrupted. 

And, this fluidization gas is turned to the 
blow-of-gas part upper part not interrupted in 
the upward flow path. 

By providing the reflective partition which 
carries out a reflective turn, a bed material 
forms the moving bed which precipitates in the 
state of the fluidized bed or a fixed bed on the 
jet part upper part not interrupted in the upward 
flow path. In the interrupted upper part near the 
jet part, a bed material fluidizes a upward flow 
path activated. 

And the rotation type fluidized bed is formed by 
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making it rotate in the bed material of this part 
toward the above-mentioned moving-bed upper 
part by effect of an above-mentioned reflective 
partition. 

And, a heat recovery chamber is made to form 
between this reflective partition back part, a 
furnace wall or a reflective partition back part, 
and a reflective partition back part. 

It composes so that a part of bed material in 
the running may exceed the upper part of an 
above-mentioned reflective partition and it may 
enter into a heat recovery chamber. The gas 
diffuser for air passages for being this heat- 
recovery-chamber lower part, and changing the 
bed material in a heat recovery chamber in the 
range from a fixed bed to the weak fluidized-bed 
state or a moving bed to the back side of a 
reflective partition is provided. While providing 
the opening which passes to the upper part of 
this furnace bottom to the lower part of a heat 
recovery chamber, the heat exchanger tube 
which passes the incoming-radiation fluid in a 
heat recovery chamber is arranged. 

This heat recovery chamber was classified 
with the gas diffuser for air passages which 
some may change independently. In a 
rotational-flow type fluidized-bed combustion 
device, steam is passed through as incoming- 
radiation fluid in a partial heat exchanger tube at 
least in a part of this classified heat recovery 
chamber. Capacity supplied to a diffuser with 
the back-wash side temperature of this heat 
recovery chamber of this steam is adjusted. It 
was made to control capacity supplied to the 
diffuser of other than that by fluidized-bed 
temperature. 

It is the vapour temperature rise device of the 
rotation flow type layer boiler characterized by 
the above-mentioned. 

Hereafter, this invention is demonstrated in 
detail. 

However, the rotational-flow type fluidized- 
bed combustion device whose improvement of 
this invention is objective and which provided 
the heat recovery chamber in the furnace is 
demonstrated in detail first. 

The present inventors was performing various 
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research about the procedure of recovering a 
heat from a bed material in the rotational-flow 
type fluidized-bed-type incinerator using the 
granular solid state of about 1 mm of diameters 
as a bed material before. A reflective partition is 
provided independently in the furnace instead of 
the opposite wall which composed a part of 
furnace wall conventionally. 

And, it considers as the heat recovery 
chamber of this reflective partition back and a 
furnace wall. 

The moving bed by the heating medium from 
a fluidized bed is made to form in this heat 
recovery chamber. 

The generating surface for heating the 
incoming-radiation fluid in this heat recovery 
chamber is arranged. It found out that a heat 
was efficiently recovered from a bed material, 
and the amount of frequencies of a heat could 
be controlled, without causing abrasion of a 
generating surface thereby. 

Moreover, in the conventional incinerator, 
when the quantity of a burning material 
increases, or when the quantity of heat of a 
burning material becomes size, in order to 
prevent the trouble by the sintering and the 
melting of a bed material accompanied by the 
temperature rise of a bed material, water was 
injected into the bed material and the bed 
material was cooled. 

However, a heat can be efficiently recovered 
now from a bed material by providing a heat 
recovery chamber in the furnace as mentioned 
above. For the reason, a bed material can be 
cooled now by recovering a heat. Therefore, it 
also became possible to utilize, for example, as 
a combustion part of a coal boiler. 

Furthermore, a heat-recovery part is divided 
with a combustion part, and a combustion part 
is the rotation fluidized bed. Therefore, the 
mixed combustion with the mono-fuel 
combustion of the burning material, coal, etc. 
containing the nonflammable also came be 
completed. 

Namely, all burning materials can be used 
now as a fuel. 
Hereafter, the rotational-flow type fluidized- 
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bed combustion device which provided the heat 
recovery chamber in the furnace based on a 
drawing is demonstrated. 

Figure 5 shows one Example of the fluidized- 
bed combustion device which provided the heat 
recovery chamber in the furnace. 

A heat recovery chamber is provided to a 
fluidized-bed reactor given in the unexamined- 
Japanese-patent-No. 57-124608 gazette. 
In Figure 5, the bottom part in a reactor 51 is 
equipped with the distributor 52 of fluidization 
gas introduced by the blower 57 from the gas 
introduction pipe for a flow 53. 

As for this distributor 52, A double-sided 
edge is lower than a center section. It forms in 
the shape of almost symmetrical an angle 
section (the shape of a roof) with respect to the 
centerline of a reactor 51 . 

And, gas for a flow sent from a blower 57 
blows off from a distributor 52 to the upper part 
through air chambers 54, 55, and 56. 

Let the mass velocity of fluidization gas 
ejected from the air chambers 54 and 56 of a 
double-sided edge be sufficient velocity to form 
the fluidized bed of the bed material in a reactor 
51. 

However, the mass velocity of fluidization gas 
ejected from the air chamber 55 of a center 
section is chosen smaller than the former. 

In the upper part of the air chambers 54 and 
56 of a double-sided edge, the plate-shaped 
reflective partition 58 which bent the upper part 
inside is provided as a reflective wall which 
interrupts the upward flow path of fluidization 
gas, and carries out the reflective turn of 
fluidization gas blowing off from air chambers 
54 and 56 toward reactor 51 inside centre. The 
rotational flow of the direction shown by the 
arrow head in the drawing according to the 
difference of the mass velocity of fluidization 
gas ejected with this reflective partition 58 is 
generated. 

On the other hand, a heat recovery chamber 59 
is formed between the back of this reflective 
partition 58, and a furnace wall. 

It composes so that a part of bed material 
may exceed the upper part of the reflective 
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partition 58 and it may enter into the running at 
a heat recovery chamber 59. 

By this leaned reflective partition, it becomes 
the form which fluidization gas ejects most 
vigorously near the reflective partition upper 
end. 

Therefore the bed material which blows and 
was raised from the fluidized bed in connection 
with it can exceed a reflective partition upper 
end easily, and can enter into a heat-recovery- 
chamber side. 

Moreover, the diffuser 62 which introduces gas 
through the introductory pipe 61 from a blower 
60 is provided to a level higher than the furnace 
bottom of the lower part of a heat recovery 
chamber 59. 

A opening 63 is provided to the vicinity which 
installed the diffuser 62 of a heat recovery 
chamber 59. The bed material which entered 
into the heat recovery chamber 59 is 
maintained according to a running state with a 
fixed bed. 

Or it precipitates, forming the weak fluidized 
bed - a moving bed continuously or 
intermittently. Between diffusers is passed 
through and it circulates from the lower part to a 
combustion part. 

This amount of sedimentation is controlled by 
the aeration air quantity to a heat recovery 
chamber, and the fluidization gas air quantity of 
a combustion part to some extent. 

That is, quantity G1 to which a bed material 
enters into a heat recovery chamber 59 is 
increased, when the quantity of fluidization gas 
ejected from a distributor 52, especially 
fluidization gas ejected from the air chambers 
54 and 56 of an end section is increased in 
order to make a combustion part flow as shown 
in Figure 8. 

Moreover, if a heat-recovery-chamber blowing- 
in air quantity is changed in the range of the 
moving bed below 0-1 Gmf as shown in Figure 
9, the amount of bed materials which 
precipitates the inside of a heat recovery 
chamber will change proportionally almost. 

It becomes almost fixed when a heat- 
recovery-chamber air quantity is the fluidized 
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bed which is 1 or more Gmves, 

This amount of bed materials that becomes 
fixed is almost equal to the amount G1 of bed 
materials which enters into a heat recovery 
chamber. 

In addition, the amount of bed materials 
which precipitates the inside of a heat recovery 
chamber turns into quantity depending on G1 . 

The amount of sedimentation of the bed 
material which precipitates the inside of a heat 
recovery chamber 59 is controlled by adjusting 
this both air quantity. 

In order to secure effective G1 in bed-material 
heating suppression or heat recovery, without 
blowing away up according to the high-speed 
flow and the jet stream - a flow in a heat 
recovery chamber, it is required to put the falling 
bed material into a heat recovery chamber in 
the vicinity where the gas flow to eject serves as 
the maximum from a fluidized-bed-combustion 
part as much as possible. 

For this, the reflective partition protruded at 
the combustion part side has the optimum 
shape which served as the gas-flow 
acceleration function that a combustion part 
raises, and the function of protruding and 
receiving a bed material. 
In a heat recovery chamber 59, the heat 
exchanger tube 65 which was connected by the 
waste heat boiler 67 for piping 64 as shown in 
Figure 6 and which passed the incoming- 
radiation fluid in the inside is arranged. 

It exchanges heat with the bed material which 
carries out the downward movement of the heat 
recovery chamber A heat is recovered from a 
bed material. 

The heat transfer rate in the heat-recovery 
part of this invention will change gently-sloping 
greatly like 1 example shown in Figure 29 if a 
heat-recovery-chamber aeration air quantity is 
changed to 0-2Gmf. 

In addition, Figure 29 is the diffuser of a 
principle shown in Figure 21. A bed material is 
1.2 mm of mean diameters. It is the value 
before and behind the temperature of 850 
degree C. 

In order to control the amount of heat 
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recovery, a heat transfer rate is controlled as 
mentioned above at the same time it controls a 
bed-material circulating load. 

That is, a heat transfer rate increases at the 
same time a bed-material circulating load will 
increase fluidization capacity of a combustion 
chamber, if fixed, then the aeration air quantity 
of a heat recovery chamber are made to 
increase. The amount of heat recovery is 
sharply increased as a synergistic effect. 

Figure 4 showed this relationship. 

This will hit the effect that the temperature of 
a bed material prevents raising more than 
predetermined temperature, if it considers from 
the surface of the temperature of the bed 
material in a fluidized bed. 

An apparatus various as means to introduce 
gas into a heat recovery chamber 59 can be 
considered. 

However, the method of installing a diffuser 
horizontally, as generally shown in Figure 10 is 
taken. 

In Figure 10, description is made simple. 

Since partial fluidization is specified, a 
circulation of the bed material with a combustion 
part is disregarded, and the phenomenon of a 
moving bed is excluded. 

In this case, if the opening for introducing gas 
is uniformly provided to all hearth surfaces, 
regardless of the gas amount of supply to a 
diffuser, the supply capacity per unit area will 
become uniform over a hearth whole surface. 

And if the gas amount of supply to a diffuser 
is increased gradually, a certain supply capacity 
called minimum fluidization velocity Gmf will be 
made into a boundary, and the bed material in a 
heat recovery chamber will change from a fixed 
bed to a fluidized bed. 

If the amount of heat transfers in the heat 
recovery chamber in such a case is considered, 
in the heat recovery chamber based on this 
invention, the heat transfer rate between a 
generating surface and a bed material changes 
abruptly in the vicinity exceeding fluidization 
mass-velocity 1Gmf of gas supplied. Therefore, 
the heat transfer rate in the surface which 
touched the bed material changes remarkably 
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making this fluidization mass velocity into a 
boundary. Therefore the total amount of heat 
transfers in a heat recovery chamber will also 
change abruptly. 

When the amount of heat transfers is 
controlled by the gas amount of supply to a 
diffuser under such a situation, it will become a 
gradual control which chooses substantially 
any one of the state where fluidization mass 
velocity is higher than near the 1Gmf and the 
amount of heat transfers is large, the state 
where fluidization mass velocity is smaller than 
1Gmf and the amount of heat transfers is small, 
and the state where stop the gas supply to a 
diffuser and the amount of heat transfers is 
extremely small. 

On the other hand, as shown in Figure 17, the 
diffuser is made to incline and it is installed. 

Moreover, the diameter of an opening of the 
blow-of-gas opening to the heat recovery 
chamber 59 of a diffuser is changed by the 
place. Or if even when the diameter of an 
opening is the same, a change is given to a 
passing gas-pressure loss by changing the 
density, the quantity of gas introduced into a 
heat recovery chamber will be in the state 
where it changes with places. This state will be 
encouraged by the amount of the capacity 
supplied to a diffuser. 

For example, if the capacity supplied to a 
diffuser is increased gradually and it goes, the 
rate of an increase of the capacity supplied to a 
bed-material layer will serve as size from the 
small blow-of-gas opening(opening) of a copy 
gas-pressure loss in terms of relativity relatively. 

Conversely the rate of an increase of the 
capacity supplied to a bed-material layer serves 
as smallness from the large blow-of-gas 
opening (opening) of a copy gas-pressure loss 
in terms of relativity relatively. 

For this reason, only the bed-material layer of 
the gas-introduction-port upper part with the 
small copy gas-pressure loss in terms of 
relativity turns into a fluidized bed. 

The part of other than that is in the state with 
a fixed bed. Conversely if it says, only the bed- 
material layer near the gas introduction port 
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where the copy gas-pressure loss in terms of 
relativity is large is a fixed bed. 

The state where the part of other than that 
serves as a fluidized bed arises. 

That is, as the increase in the capacity 
supplied to a diffuser, part of the bed-material 
layer in a heat recovery chamber will be in the 
state of the fluidized bed formed with 1 or more 
Gmves of fluidization mass velocity, and the 
state of the other fixed bed from the state of the 
fixed bed in the case of less than 1 Gmf of the 
fluidization mass velocity of introductory gas. 

As for the proportion of the hearth area which 
both of these occupy, the fluidized-bed state 
part increases gradually. 

The entire bed-material layer transfers to 
fluidized-bed condition at last. 

As this result, about the amount of heat 
transfers in a heat recovery chamber, as the 
increase in the capacity supplied to a diffuser, 
part becomes in the state where the amount of 
heat transfers of 1 or more Gmves of fluidization 
mass velocity is large from the state where the 
amount of heat transfers of less than 1 Gmf of 
the fluidization mass velocity blown into a heat 
recovery chamber at the beginning is small. 
Others become being in the state where the 
amount of heat transfers of less than 1 Gmf is 

small with as. 

As for the area proportion of the generating 
surface in a both state, the part with the large 
amount of heat transfers increases gradually. 
Everything transfers at last to the state where 
the amount of heat transfers which is 1 or more 
Gmves of fluidization mass velocity is large. 

The entire amount of heat transfers in a heat 
recovery chamber is the sum of the amount of 
heat transfers of these each part. Therefore, the 
increase and decrease of the amount of heat 
transfers based on increase and decrease of 
the gas amount of supply to a diffuser will show 
gently-sloping increase and decrease. 

A continuous control of the amount of heat 
transfers can be performed easily. 

The example of such a diffuser is shown in 
Figure 19, 20, and 21. 
Figure 19 is the example which provided two 
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or more blow-of-gas openings with which the 
diameter of an opening differs to the diffusion 
tube installed horizontally. 

Since a resistance in case gas passes a jet 
nozzle differs, the passing gas quantity of each 
jet nozzle differs. 

That is, as shown in Figure 19, supposing the 
magnitude of the diameter of an opening of a jet 
nozzle is A>B>C, passing gas quantity will 
serve as A>B>C. 

Figure 20 is the example installed by the 
diameter of an opening carrying out inclined of 
the diffusion tube which has an identical jet 
nozzle. 

Since the discharge pressure for blowing off 
in a bed-material layer is proportional to the 
depth of a bed-material layer, the passing gas 
quantity which blows off from each jet nozzle 
differs. 

That is, if a jet nozzle is set to A, B, and C at 
the order with the deep depth of a bed-material 
layer, passing gas quantity will serve as the 
order of A<B<C. 

Figure 21 is the example which carried out 
inclined of the diffusion tube equipped with the 
jet nozzle from which the diameter of an 
opening differs, and installed it. 

Let the diameter of a nozzle which exists into 
the part with the deep depth of a bed-material 
layer be size. 

Let the diameter of an opening of the jet 
nozzle which exists into the part with the 
shallow depth of a bed-material layer be 
smallness. The difference of the passing gas- 
pressure loss by the depth of a bed-material 
layer is corrected by the diameter of an 
opening. 

That is, passing gas quantity of each opening 
in arbitrary design points can be set to A=B=C 
by setting magnitude of the diameter of an 
opening to A>B>C. 

In this case, passing gas quantity can set 
passing gas quantity to A>B>C with A<B<C 
below by this design point above a design point. 

1 example of the gas quantity which blows off 
from each jet nozzle when changing gas 
quantity supplied to a diffuser using these 
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diffusers in a bed-material layer is shown in 
Figure 22, 23, and 24. 

Figure 22 is a figure at the time of using the 
diffuser which is shown in Figure 19. Figure 23 
is a figure at the time of using the diffuser which 
is shown in Figure 20. Figure 24 is a figure at 
the time of using the diffuser which is shown in 
Figure 21. 

In Figure 22, 23, and 24, the mass velocity of 
gas which blows off the mass velocity of gas 
which blows off from jet-nozzle B on a 
horizontal axis from each jet nozzle on a vertical 
axis is shown. 

From these figures, it is clear that there is the 
case where the mass velocity of gas which 
blows off from the other jet nozzle even when 
the mass velocity of gas which blows and 
comes out of jet-nozzle B is less than 1 Gmf is 
set to 1 or more Gmves, or the case where the 
mass velocity of gas which blows off from the 
other jet nozzle is set to less than 1 Gmf even 
when the mass velocity of gas which blows off 
from jet-nozzle B is 1 or more Gmves. 

Figure 25, 26, and 27 showed the 
relationship of the mass velocity of gas which 
blows off from each jet nozzle shown in Figure 
22, 23, and 24, respectively, the mass velocity 
of gas which blows off a jet nozzle from each jet 
nozzle at a vertical axis is shown in a horizontal 
axis. 

Figure 25 is a figure which corresponds when 
providing the diffuser which is shown in Figure 
19. Figure 26 is a figure which corresponds 
when providing the diffuser which is shown in 
Figure 20. Figure 27 is a figure which 
corresponds when providing the diffuser which 
is shown in Figure 21. 

In these figures, each plotting under the same 
supply gas quantity to a diffuser is connected 
with the kinked line. 

Thus when becoming the gas mass velocity 
which changes mutually with each jet nozzles, 
the total amount of heat transfers serves as the 
sum of the product of a heat transfer rate 
depending on the heating surface and each 
fluidization mass velocity in the area 
corresponding to each of these jet nozzles. 
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For example, in Figure 25 or 27, the supply 
gas quantity to the diffuser with which the 
fluidization mass velocity serves as 1Gmf 
changes mutually with jet nozzles. Therefore in 
the total amount of heat transfers, a change 
does not happen depending on the change of a 
rapid heat transfer rate. 

When the generating surface of an area 
corresponding to each jet nozzle increases 
supply gas quantity to a diffuser, it will change to 
the high amount of heat transfers in a little more 
than 1 Gmf gradually. 

Moreover in reducing supply gas quantity, a 
reverse phenomenon starts. 

Therefore, when any method of the three 
example shown in Figure 19 or 21 is used, the 
property of increase and decrease of the 
amount of heat transfers to increase and 
decrease of the gas quantity supplied to a 
diffuser as mentioned above can be made 
gently-sloping. 

In the example shown in Figure 21, it can 
design so that the gas quantity which blows off 
from each nozzle by mass-velocity 2Gmf as 
shown, for example, in Figure 24 may become 
uniform. 

By doing in this way, it is subtracted on the 
contrary about the area of heat transfers, i.e., 
amount, of 2 or more Gmves of the mass 
velocity which is shown in Figure 4. 

And it can design so that the operating point 
which the part which the wear rate of a 
generating surface becomes large abruptly 
depending on the mass velocity produces may 
not arise. 

That is, if jet-nozzle B is set to 2Gmves, for 
example, jet-nozzle A of Figure 22 and jet- 
nozzle C of Figure 23 will be set to 2 or more 
Gmves. 

However, in the example shown in Figure 24, 
2Gmves, then all the other nozzles also serve 
as 2Gmves and uniform passing gas quantity in 
jet-nozzle B. 

That is, the highest amount of heat recovery 
with the small wear rate of all the generating 
surfaces of a heat recovery chamber can be 
obtained. 



01/07/04 



19/68 



(C) DERWENT 



JP7-56362-B2 



DERWENT 
* 



THOMSON SCIENTIFIC 



2Gmf ktia-temtfxMbft 

H 21 HC^-t- 

^*5J: 5 ©it 
t^fc^Tff 28 Hfc*W- 0 
#43, 28 lEK-^^TftHy 

P Sr*1-S«*SI 

xtt® 21 Bfc^liintltfeftSS 

» 28 EH!i^iftiR<t!9, ttft 

38^ojgjtt6€j^»J»"C# s - 1 a* 

mxLx< zmmm g 1 <d& 



In addition, the aperture diameter of a jet 
nozzle, a jet-nozzle density, the depth from the 
surface of sand of a heat recovery chamber to a 
nozzle, etc. can design easily the coinciding 
point of this passing gas quantity. 

As shown in Figure 21, while installing a 
diffuser aslant from this reason, it is desirable 
that the jet nozzle of a deep position makes size 
the diameter of an opening or a jet-nozzle 
density. 

A diffuser is provided horizontally the 
relationship of the supply gas mass velocity at 
the time of using such a diffuser, and the 
amount of heat transfers. 

And the opening of a jet nozzle is shown in 
Figure 28 in the comparison with the case 
where it provides so that it may become 
uniform. 

In addition, when curvilinear y provides 
horizontally the diffuser which has a uniform jet 
nozzle, in Figure 28, curvilinear x shows the 
case where the diffuser which is shown in 
Figure 21 is provided. 

From the curve shown in Figure 28, a diffuser 
is provided aslant. 

And the thing near a gas introduction part 
makes the diameter of an opening of a nozzle 
size. The property of increase and decrease of 
the amount of transmittance by increase and 
decrease of supply gas quantity becomes 
gently-sloping (curvilinear x). Therefore it is 
clear that the amount of heat transfers is 
controllable easily and continuously by 
adjusting supply gas quantity. 

In the moving bed which slips down and 
descends in an effect of the bed material G1 
flowed in from a combustion part by the blow-in 
of gas like this invention in addition to the effect 
which non-equalises such a flow, it will be still 
gently-sloping by the effect peculiar to a moving 
bed below in mean aeration gas-quantity 
1.5Gmf order. 

That is, the heat transfer rate in 1 or less Gmf is 
greatly increased in proportion to aeration gas 
quantity with the several times with respect to a 
fixed bed. 

Moreover, also in the aeration gas quantity 
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exceeding 1Gmf, it is difficult to fluidize by the 
effect of a transfer. 

In 1-1.5Gmf, it fluidizes gradually. 

The relationship of the heat transfer rate 
increased gradually to 0-2Gmf as a result as 
shown in Figure 29, and heat-recovery-chamber 
average aeration gas quantity is obtained. 

A control of the amount of heat recovery by 
this heat-recovery-chamber aeration air quantity 
can be quickly performed below-mentioned. 

It demonstrates in detail about the 
relationship of fluidized-bed quantity and a bed- 
material circulating load below. 

When the fluidized-bed surface is lower than 
a reflective partition upper end or it is in the 
almost same position, a reflective partition 
imparts in an orientation the gas flow which 
raises from the bottom along a reflective 
partition. It blows off from a fluidized bed along 
a reflective partition. In connection with it, it also 
imparts a bed material in an orientation, and it 
mainly ejects from the fluidized-bed surface 
near the reflective partition. 
The bed material of the bottom gas flow of an 
ejection with which it filled in the flow path unlike 
the inside of a fluidized bed is eliminated. 
Diffusion also of the jet stream is carried out 
from the place when a flow-path cross section 
spreads abruptly. It becomes the loose flow of 
the flow velocity below 1m/ second, and a 
upward exhaust gas is carried out. 

Therefore since a particle size is as large as 1 
mm order for the flow velocity progressing, a 
kinetic energy is lost according to the friction 
with gravity or a waste gas, and the 
accompanied bed material falls. 

And according to inertia, a partial grain will fly, 
will surpass a combustion part, and will jump 
into a heat-recovery part. 

However, the flying range of the bottom bed 
material of an ejection is less than 1-2m from 
the fluidized-bed surface from the relationship 
with a particle size or specific gravity. 

Only when the width of a reactor is less than 
1-2m, in a heat-recovery chamber, heat 
recovery and the amount required for bed- 
material overheating prevention of bed 
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materials can be secured. 
By the way, when the fluidized-bed surface is 
above the upper end of a reflective partition, if 
fluidized-bed quantity was high, as for 
fluidization gas which was able to be gathered 
up by the partition, the direction of a blow of gas 
changes so that it may spurt out from a 
reflective partition upper end to a just overhaed 
almost and it may raise. 

In the form accompanied by it, as arrow-head 
a shows to Figure 5, after mainly having spurted 
out from the fluidized-bed surface near the 
reflective partition upper end, it will fall. 

It goes into the back of a reflective partition, 
i.e., heat recovery chamber, in large quantities 
easily, and it is crowded. 

Namely, the orientation/polarity of the jet bed 
material by the reflective partition becomes near 
in the right above direction so that fluidized-bed 
quantity is large. 

Many bed material is needed to a heat 
recovery chamber as fluidized-bed quantity 
becomes large. 

The increase proportion is size when the 
distance from the reflective partition upper end 
of fluidized-bed quantity is small. 

It is the burning-material insertion opening by 
which 66 was provided to the reactor 51 upper 
part in Figure 5. 67 is a steam and water drum 
in the vicinity of the waste-gas outlet 68. The 
heat exchanger tube 65 and the circuit in a heat 
recovery chamber 59 are formed. 

Moreover, 69 is the nonflammable discharge 
port connected to the double-sided edge outer 
side of the distributor 52 of reactor 51 bottom 
part. 70 is a screw conveyor which has the 
screw 71 arranged in the direction of a reverse 
screw. 

Thus, burning-material F supplied in the 
reactor 51 from the burning-material insertion 
opening 66 combusts, flowing with the bed 
material which is carrying out the rotation flow 
by fluidization gas. 

At this time, the vertical motion with the 
intense bed material near the upper-part center 
section of an air chamber 55 does not follow, 
but is forming the descent moving bed in the 
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transfer state - a weak flow. 

Although the width of upper part of this 
moving bed is narrow, as for the direction of a 
hem, the effect of the inclined of a distributor 52 
has also spread a little conjointly. 

Since the upper part of the air chambers 54 
and 56 of a double-sided edge is arrived at, a 
part of hem is blown up in response to an 
injection of fluidization gas of the big mass 
velocity from this both air chamber. Then, since 
the partial bed material of a hem is removed, 
the layer of the just overhaed of an air chamber 
55 is descended with dead weight. 
Like below-mentioned, the bed material from a 
fluidized bed is replenished by the upper part of 
this layer, and deposits to it. 

This is repeated and the upper bed material 
of an air chamber 55 forms the moving bed 
which descends continuously gradually. 

The bed material moved an air chamber 54 
and on 56 is blown up: 

However, a reflective turn is carried out in the 
reflective partition 58, and a reactor 51 goes 
central and it is revolved. 

It falls to the top part of the moving bed of a 
center section. While circulating again as 
mentioned above, a part of bed material 
exceeds the upper part of 58 of a reflective 
partition, and it enters in a heat recovery 
chamber 59. 

And when the settling velocity of the bed 
material which deposited to the heat recovery 
chamber 59 is slow, a repose angle is formed 
on the upper part of a heat recovery chamber. A 
surplus bed material falls among a combustion 
part from the reflective partition upper part. 

By gas blown from a diffuser 62, the bed 
material which entered in the heat recovery 
chamber 59 does not flow, and slips down. The 
circulation layer of the bed material which 
descends gradually is formed, while performing 
transfer or a loose flow. After performing heat 
exchange with a generating surface, it refluxes 
from the opening 63 of a reflective partition 
lower end to a combustion part. 

The mass velocity of air-dispersed gas 
introduced from a diffuser 62 within this heat 
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recovery chamber 59 is chosen out of the value 
within the limits of 0-3Gmf and preferably 0.5-2 
Gmf. 

The reason is that in 3 or less Gmves a heat 
transfer rate is also large and , h and a wear 
rate are and small as shown in Figure 4. 

Moreover, if the mass velocity of aeration gas 
in a heat recovery chamber 59 is changed with 
0-1 Gmf, as shown in Figure 9, the settling 
velocity of the moving bed in a heat recovery 
chamber will change almost linearly. The 
quantity of the high-temperature medium of a 
necessary amount is arbitrarily controllable. 

However, when no need of steam, or at the 
time of fluidized-bed temperature reducing and 
favourable combustion becoming impossible, if 
heat recovery is performed from a bed material, 
since the heating value of a burning material is 
small, the heat recovery from 0, then a bed 
material can be stopped the fluidization gas 
quantity of this part, and the running can also be 
performed. 

Moreover, a heat-recovery path is outside the 
main combustion zone in a reactor 51 . 

It does not have strong corrosive like the 
atmosphere which repeats an oxidation 
reduction. Therefore, compared with the 
conventional thing, a heat exchanger tube 65 
seldom receives corrosion. Moreover, as 
mentioned above, in this part, since drift velocity 
is also low, abrasion of a heat exchanger tube 
65 is also extremely few. 

In the range of mass-velocity 0.5-2Gmf of 
fluidization gas, it is based also on the particle 
size of a bed material in bed-material 
temperature, for example, 800 degree C, in fact. 

However, gas velocity is low velocity 
extremely with 0.1-0.4 m / second (superficial 
velocity). 

When the nonflammable of a diameter bigger 
than a bed material is in a burning material, a 
combustion residue is discharged from the 
screw conveyor 70 of a furnace-bottom part with 
a partial bed material. 

Moreover, the heat transfer in a heat recovery 
chamber 59 has a heat transfer through gas 
which raises while oscillating irregularly 
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vigorously by flow of a bed material directly in 
addition to the heat transfer by contact of a bed 
material and the heat exchanger tube 65. 

The boundary layer on the surface of solid 
state where the latter serves as the hindrance of 
a heat transfer to the contact heat transfer 
between usual gas- solid state hardly is 
present. Moreover since a bed-material element 
is well stirred by flow, unlike a rest medium, the 
heat transfer in the inside of a fine particle can 
be disregarded. 

An extremely big heat-conducting 

characteristic is shown. 

Although carried out, in the heat recovery 
chamber of an intermediary and this invention, 
the heat transfer rate with 10 near increment 
can be taken compared with the heat recovery 
from a usual combustion gas at the maximum 
time. 

Thus, it depends on blowing-in gas quantity 
for the heat-transfer phenomenon of a bed 
material and a generating surface greatly. 

A bed-material circulating load can also be 
adjusted by regulation of the gas quantity 
introduced from a diffuser 62. 

And, the heat recovery chamber 59 by the 
moving bed is set in the furnace, and it is made 
to be independent of a main combustion 
chamber. It is compact. And a turndown ratio is 
large. The control is easy. It can use as a 
fluidized-bed heat recovery equipment. 

In the boiler using the burning material with a 
slow burning rate as a fuel like coal or the 
petroleum coke, even if evaporation wants to 
change suddenly, it can change usually often 
only at the velocity corresponding to the burning 
rate. Although the burning rate itself is improved 
in the general fluidized-bed boiler, in order to 
perform heat recovery through a fluidized bed, it 
deteriorates further from it. 

However, in this invention, the amount of heat 
transfers in a heat recovery chamber can be 
instantly changed to the fraction - several times 
by changing the amount of gas aerations. 

Therefore, a burning rate influences the heat- 
gain change to the fluidized bed by change of 
the burning-material amount of supply. 
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Therefore, although a time-lag is produced, the 
amount of heat recovery from the bed material 
in the heat recovery chamber of this invention 
can be quickly changed in the amount of heat- 
recovery-chamber aerations. 

The difference of the response speed of a 
heat gain and the amount of heat recovery is 
absorbable as a temporary temperature change 
of the temperature of a bed material with the 
sensible-heat thermal-storage ability of the bed 
material which forms a fluidized bed. 

For this reason a fever can be utilized 
unwastefully. 

A high evaporation control of the tracking 
property which was not in the kind of the 
conventional coal fired boiler can be performed. 

In addition, as for the above-mentioned 
position of the nonflammable discharge port 69, 
it is good to make it exist so that the opening 63 
of the lower part of the reflective partition 58 of a 
heat recovery chamber 59 and the double-sided 
edge of the air distributor in a reactor 51 may be 
touched, for example, like the example of 
illustration. It is not limited to this. 
Moreover, ejection by the short circuit of the bed 
material to the nonflammable discharge port 69 
is prevented from a heat recovery chamber 59. 

The medium after a heat transfer is returned 
to the fluidized bed which is a combustion 
chamber effectively. Therefore, it is also 
desirable to provide a partition 50. As shown in 
Figure 10 and 11, even when this partition 50 
mounted [ in the band etc. ] in the diffusion tube 
which forms a diffuser 62 and is plate-shaped, it 
is good. Or it can also be made to form like the 
example of 5 figures using a furnace wall 

In Figure 5, an air distributor 52 is made 
angular. 

An air chamber is made into 3 rooms (54, 55, 
56). 

The case where it was made larger than the 
mass velocity of fluidization gas which ejects 
the mass velocity of fluidization gas ejected 
from air chambers 54 and 56 from an air 
chamber 55 was demonstrated. 

However, even when the mass velocity of air 
blown is the more nearly same than the 
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fluidized-bed lower part, the air flow velocity of 
the part in alignment with an effect of a 
reflective partition, i.e., reflective partition, 
becomes large compared with a center section. 
Since it is possible to make rotational flow form 
on a fluidized bed, the mass velocity of 
fluidization gas made to blow off from each air 
chamber is good also as the same. Moreover 
since it is the same, as shown in Figure 7, an air 
distributor 52 is made into the horizontal plane. 

And, it is fine also as single air-chamber 56'. 

Moreover, air-chamber 56' is not taken as one 
chamber in this case. 

It may divide to several rooms. 

When dividing an air chamber to several 
rooms, naturally, it is good also as velocity 
which differs as the mass velocity of fluidization 
gas was demonstrated about Figure 5 for every 
chamber. 

Moreover, when burning the few burning 
material of the nonflammable pottery content 
like coal, a nonflammable discharge port can be 
omitted as shown in Figure 7. 

Below, the other Example of this invention is 

shown in Figure 12. 

The rotation fluidized-bed-type heat recovery 
equipment shown in Figure 12 provides the 
rotation fluidized-bed two shown in Figure 5 all 
over an identical reactor. 

Therefore, while the heat recovery chamber 
59 of a center section was provided between 
the backs of the two reflective partition 58 of a 
center section, it was taken as the structure 
which shows the partition of the lower part of 
the heat recovery chamber 59 of a center 
section in Figure 11. Except being above- 
mentioned, it is completely the same. 

Next it is this invention, and also the other 
Example is shown in Figure 13 and Figure 14, 
15, and 16. 

In these Examples, the shape of the reflective 
partition 58 and its how to attach are mainly 
only different from the Example shown in Figure 

5, 7, and 12. 

Moreover, the Example shown in Figure 13 
and 14 is a drawing in which the Example at the 
time of applying to the reactor which has one 
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rotation fluidized bed is shown. 

In addition, Figure 14 makes the gas 
distributor 52 the horizontal plane about the 
rotational-flow type fluidized-bed reactor shown 

in Figure 13. 

And while making air-chamber 56' into a 
single chamber, it is the figure showing the 
example which omitted the nonflammable 
discharge port. 

That effect is similar with having explained 

Fig. 7. 

In addition, in the 14 Figure, code 69" shows a 
bed-material discharge nozzle. 

In Figure 13 and Figure 14, 15, and 16, codes 
50-71 have the same implication as Figure 5 
and 12 demonstrated. 

A code 80 is a water pipe. 81 and 82 are the 
headers provided to the outer wall. 83 and 84 
show the header provided all over the reactor. 

In the example shown in Figure 13, Figure 14, 
Figure 15, and Figure 16, the furnace wall 
consists of a membrane outer wall. 
A water pipe 80 is branched from the headers 
83 and 84 provided all over the headers 81 and 
82 which this membrane outer wall provided 
vertically, and the reactor (example shown in 
Figure 16). 

Inclined of the partition of a membrane wall is 
carried out to the part of each lower-part slant, it 
provides, and it uses as the reflective partition 
58. 

The water-pipe group shown in these 
drawings are bending-processed by 1 place or 
2 places. 

A thermal expansion is absorbable. 

Moreover since it is fixed with the vertical 
header, the intense motility of a bed material 
can also be borne sufficiently. 

Moreover since the vertical part of a water 
pipe 80 pierces through the top part of a bed 
material and has lengthened it sufficiently, a 
nonflammable does not deposit it to an up 
ramp. Moreover, let a passage resistance be 
smallness. 

In order to prevent the clogging by the 
nonflammable etc., as shown in Figure 18, as 
for the vertical part of a water pipe 80, and the 
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part of the lower opening 63 of a heat recovery 
chamber 59, arranging alternately to the zigzag 
form is desirable. 

Moreover, as shown in Figure 17, it is 
desirable to arrange a heat exchanger tube 65 
to the zigzag form similarly. Moreover a diffuser 
(diffusion tube) 62 is not arranged to a parallel 
of a heat exchanger tube at the lower part of a 
heat recovery chamber. It is desirable to provide 
to the lower part of a heat recovery chamber 
along the back of the reflective partition 58, as 
shown in Figure 13 or 16. 
The blow-of-gas opening of the part near the 
gas introduction port of a diffusion tube is 
enlarged. 

By making it small gradually toward a tip, an 
aeration can be carried out to the depth of a bed 
material related almost uniformly. 

As for the bottom end of the reflective 
partition 58, it is desirable to make the part 
which does not have a bed material outside the 
end section of a distributor 52 in an intense fluid 
state exist. 

It prevents that the reason is influenced of an 
intense fluidized bed. 

It is for making easy a control of the settling 
velocity of the bed material in a heat recovery 
chamber. 

Moreover, the mass velocity of fluidization 
gas from the moving-bed lower part of a 
combustion part is 0.5-3Gmf. Preferably, it is 
1-2.5Gmf. And, the quantity of the 50% or less 
of the amount of blowing in from the fluidized- 
bed part lower part is desirable. 

Moreover, as shown in Figure 13 and 14, 
when supplying a burning material into a 
downward moving bed directly with the burning- 
material injection apparatus 66, a bed material 
writes and supply of a burning material, 
especially fine coal, etc. becomes continuous 
by effect. 

Moreover leak of air from a supply apparatus 
is few, and combustion efficiencies, such as fine 
coal, become large. 

And leak of air is interrupted by the bed material 
in a reactor at the time of a shutdown. 
Since the burning material which remained in 
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the feed zone with the fever of a furnace interior 
ignites and a feed zone is not burned, between 
a feed zone and reactors does not need to be 
shut with the damper. 

In addition, at an above-mentioned Example, it 
is water a pulling-out from a combustion-gas 
boiler and the steam and water drum 67 of the 
shared. 

Forced circulation is carried out with a 
circulating pump 72 (Figure 6). 

It has returned to the steam and water drum 
67 again. 

However, even when it does not use it in this 
way, it is used for pre-heating of the water 
supply to a combustion-gas boiler as an 
economizer. 

Moreover, with a combustion-gas boiler, it can 
use as an independent boiler or it can also use 
as a superheater of steam which generated with 
the combustion-gas boiler. 

In using it as a superheater especially, it 
compares with that based on combustion 
exhaust gas, and various advantages arise. 

Moreover, it is also possible to restrict to 
neither water, nor steam, but to carry out forced 
circulation of heat-medium oil etc., and to use 
as a heat-medium boiler as incoming-radiation 
fluid. 

Moreover, the burning material including a 
municipal solid waste or a rough large object is 
supplied from the insertion opening provided to 
the ceiling as shown in Figure 5, Figure 7, and 
Figure 12, 15, and 16. The running can be 
carried out. 

However, the , k which it does not supply 
from a ceiling part in burning the solid fuel more 
than about several dozens millimeter, such as 
coal. Although it is higher than the fluidized-bed 
surface of a combustion part side wall, it bounds 
off by the moving blade from the position of eye 
a low. The procedure supplied to a combustion 
part with spreaders, such as an above- 
mentioned format, is desirable. 
Therefore, when using as solid-fuel mono-fuel- 
combustion reactors, such as coal, a ceiling 
insertion opening is good only also as an 
above-mentioned spreader, without providing. 
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Moreover the burning material including a rough 
large object is supplied from the insertion 
opening of a ceiling. 

The solid fuel can also be supplied and 
mixedly combusted from an above-mentioned 
spreader. 

This invention pays attention that the amount 
of the circulation layer part (a heat-recovery 
part) in the fluidized-bed combustion device 
which divided the fluidized bed demonstrated 
until now with the reflective partition 58, and 
provided the fluidized-bed main combustion 
part (flow rotation layer part) and the heat- 
recovery part (circulation layer part) 59 of heat 
recovery boils-less gradually, and it can adjust 
easily with the blowing-in air quantity (the 
amount of aerations) into the bed material of a 
circulation layer part in the extraordinary big 
range. 

Steam is passed through to the heat 
exchanger tube inserted in the circulation layer 
part (heat-recovery part), and it considers as a 
steam superheater tube. 

Outlet side temperature of this steam is 
detected. Based on this outlet temperature, the 
opening of the supply air-quantity regulation 
damper to the diffusion tube of a circulation 
layer part is adjusted. Superheated-steam 
temperature thus obtained is controlled to 
become predetermined temperature. 
That is, when changing to the side with the 
outlet side temperature of steam lower than a 
setting, the aeration gas quantity in the heat 
recovery chamber of the part in which a damper 
is opened and the steam superheater tube was 
inserted is made to increase. The exit 
temperature of steam is raised by increasing the 
amount of heat transfers. 

The contrary is performed when changing to 
a side higher than a setting. 

Superheated-steam temperature is easily 
controllable to the temperature near the fixed 
temperature by doing in this way. 

And since the amount of heat transfers can 
be changed to the non-phase, a superheated- 
steam temperature change can be restrained in 
a faint temperature range. 
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On the other hand, temperature of the bed 
material of the fluidized-bed main combustion 
part accompanied by changes of the running, 
such as a change of a change of the amount of 
heat transfers accompanied by a control of this 
steam overheating temperature, a burning 
material, the amount of combustion, etc., is 
controlled by adjusting the amounts of heat 
recovery other than the part in which it was 
inserted during steam overheating by the heat 
recovery chamber. 

That is, temperature of a fluidized-bed main 
combustion part is detected. 

Based on this value, in a desirable 
temperature range for a combustion part, for 
example, the temperature of 600 degree C - 
about 800 degree C in the case of a municipal 
solid waste, the temperature of about 800-850- 
degree C in the case of coal, petroleum, and 
coke, it is used for the economizer for the 
evaporation pipe or boiler-feed water pre- 
heating which made the boiler water of boilers 
other than the part in which the steam 
superheater tube was inserted circulate etc. 

Even when it changes the amount of heat 
transfers, it controls by adjusting the opening of 
the supply air-quantity regulation damper to the 
diffusion tube of the part that aeration gas 
quantity to an convenient heat recovery 
chamber should be adjusted. 

Based on Figure 1, this invention is 
demonstrated in detail. 

In Figure 1, the bottom part of a reactor 1 is 
equipped with the distributor 2 of fluidization 
gas introduced by the blower 7 from the gas 
introduction pipe for a flow 3. 

This distributor 2 is formed in the shape of 
almost symmetrical roof with respect to the core 
of a reactor 1 as shown in Figure 5. 

And gas for a flow sent from a blower 7 blows 
off from a distributor 2 to the upper part through 
air chambers 4, 5, and 6. 

Let mass gas velocity (a bed material is made 
to fluidize boiling the mass gas velocity 1 the 
minimum required air quantity) of fluidization 
gas to eject be sufficient velocity to form the 
fluidized bed of the bed material in a reactor 1 
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from the air chambers 4 and 6 of a double-sided 
edge. 

However, the mass velocity of fluidization gas 
ejected from a center section 5 is chosen 
smaller than the former. 

The reflective wall partition 8 which 
fluidization gas which interrupts the upward flow 
path of fluidization gas and blows off from air 
chambers 4 and 6 is turned to the center 
section in a reactor 1, and carries out a 
reflective turn is provided to the upper part of 
the air chambers 4 and 6 of a double-sided 
edge. The rotational flow of the direction shown 
in Figure 5 by the difference of this reflective 
wall partition 8 and the mass velocity of 
fluidization gas to eject, by the arrow head and 
the same direction is generated. 
On the other hand, the circulation layer part 
(heat-recovery part) 9 of a bed material and 9' 
are formed between this reflective partition 8 
and a furnace wall. 

During the operation, a part of bed material 
exceeds the top edge part of the reflective 
partition 8, and it enters at the circulation layer 
part 9 and 9'. 

Moreover, the introductory pipe 11, the diffuser 
12 which introduces gas through 11', and 12' 
are aslant provided to a level higher than the 
furnace bottom of the circulation layer part 9 
and the lower part of 9' along the back of a 
reflective partition from a blower 10. 

On the introductory pipe 11 and 11\ the flow- 
regulation damper 24 for controlling the aeration 
air quantity introduced to a diffuser and 24' are 
provided. 

Moreover, a opening 13 and 13' are provided to 
the vicinity which installed the circulation layer 
part 9, the diffuser 12 of 9\ and 12'. 

The bed material which entered into the 
circulation layer part 9 and 9' precipitates, 
forming a moving bed continuously or 
intermittently according to a running state. It 
circulates to a combustion part through a 
opening 13 and 13'. 

Moreover, the heat exchanger tube 15 and 15* 
which were connected by the waste heat boiler 
17 for piping 14 and 20 and which passed 
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steam or heating boiler water in the inside are 
arranged at the circulation layer part 9 and 9\ 

By exchanging heat with the bed material 
which carries out the downward transfer of the 
circulation layer part, a superheated steam is 
obtained from piping 14\ Also from piping 20', it 
heats more. Boiler water with which steam 
which generated was mixed is made to circulate 
to a waste heat boiler 17. It composes so that a 
heat may be recovered. 

In this invention, temperature of steam 
extracted from piping 14' is measured with the 
thermometry vessel 21. 

Temperature of heating steam is controlled to 
predetermined temperature by adjusting the 
opening of the flow regulation damper 24 with 
the temperature-control vessel 22 based on this 
temperature, and adjusting the fluidization gas 
air quantity of a circulation layer part. 

That is, when the temperature of a 
superheated steam is lower than predetermined 
temperature, let the opening of the flow 
regulation damper 24 be size. 

The aeration air quantity to a circulation layer 
is made to increase within the limits of Gmf 0.5- 
3 usually. While making a bed-material 
circulating load increase, a heat transfer rate is 
made to increase thereby. The temperature of a 
superheated steam is made to raise 
temperature to predetermined temperature by 
making the amount of heat recovery into size. 

When the temperature of a superheated 
steam is higher than predetermined 
temperature, it controls contrary to an above. 

On the other hand, when the temperature of a 
fluidized-bed main combustion part is an 
optimal temperature of this combustion part, For 
example, 600 degree C - 800 degree C in the 
case of a municipal solid waste, a fixed 
temperature within the limits of 800 degree C - 
850 degree C in the case of coal or coke, or 
when becoming lower than the temperature 
range of fixed width, the opening of the flow- 
regulation damper 27 is made small with the 
temperature-control vessel 26 based on the 
temperature measured with the thermometry 
vessel 25 in a fluidized-bed main combustion 
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part. Let the amount of aerations to a circulation 
layer be smallness. While making a bed- 
material circulating load reduce especially 
more, by making a heat transfer rate into 
smallness, it controls so that the temperature of 
a fluidized-bed main combustion part rises, 
using the amount of heat recovery as 
smallness. 

Moreover, when the temperature of a fluidized- 
bed main combustion part rises from 
predetermined temperature, it controls contrary 
to an above. 

It raises more than temperature predetermined 
in the temperature of a bed material. 

The trouble of a bed material sintering is 
avoidable. 

In addition, the reactor of the form which 
integrated the waste-heat recovery part all over 
the reactor in Figure 1 at 1 image, using a 
membrane wall was demonstrated. 

However, naturally, this invention is 
applicable also about the reactor shown in 
Figure 5, Figure 7, Figure 12, Figure 13, Figure 
14, and Figure 16. 

Moreover, in Figure 1, heat-exchanger-tube 
15* which heats the heat exchanger tube for 
superheated steams 15 and boiler water was 
illustrated, respectively, so that it might provide 
to a separate circulation layer part. 

However, the heat-recovery part which 
enabled independently the change of the 
amount of heat transfers is formed by making 
air-quantity regulation of the diffuser of an 
identical circulation layer part be independent. 
Naturally, the heat exchanger tube 15 and 15' 
may be provided to the each. 

Moreover, the heat-recovery part which 
enabled independently the change of the 
amount of heat transfers is provided by making 
air-quantity regulation of a diffuser be 
independent within an identical circulation layer. 

The steam extraction of each is carried out to 
a saturated-steam overheating heat exchanger 
tube, for example, from the middle of a turbine. 
It uses as a steam reheater for raising 
temperature again and returning to a turbine 
again. 
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Moreover, it can also use as a two steam 
superheater which obtains steam which has 
again the overheating temperature which differs 
as an independent fixed temperature, 

respectively. 

This is demonstrated based on a 30th figure. 

A 30th figure shows the top view inside a 
fluidized-bed combustion device of this 
invention. 

The same code as Figure 1 has the same 
implication. 

12" is a diffuser. 15" is a heat exchanger tube. 
21' is a thermometry device. 22' is a 
temperature-control device. 24' shows the 
damper for a fluidization gas-flow-rate control. 
The fluidized-bed-combustion-device steam 
temperature rise apparatus shown in a 30th 
figure divides the circulation layer part 9 into a 
two part along a furnace wall. 

A 9" part is used as a steam overheating 
circulation layer part for obtaining a 
superheated steam. The part of 9 (unknown 
gaiji#4001) is used as the steam reheat 
circulation layer part for carrying out the 
resuperheating of steam from a turbine. 

It differs in a fixed temperature (temperature 
of steam pulled out), respectively. 

Based on this temperature, the diffuser 12 
and the amount of aerations from 12" are 
controlled independently. The method of a 
control is similar with having demonstrated 
Figure 1. 

In addition, circulation part 9' is used for the 
temperature control of a fluidized-bed main 
combustion part, as demonstrated above. 
Moreover, the circulation part 9 and 9' are 
divided into three, respectively. 

Each part may be used as a temperature- 
control part of a steam overheating circulation 
layer part, a steam reheat circulation layer part, 
and a fluidized-bed main combustion part. The 
divided number to carry out can be arbitrarily 
divided based on the magnitude of a reactor, 
the steam temperature to need. 

In this case, each part does not need to be 
divided by the partition wall. 

In addition, it consists of the membrane wall 
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on which the wall surface of a steam 
overheating circulation layer part was also 
formed with the natural-circulation evaporation 
pipe in Figure 1 . 

The amount of heat transfers here also 
changes with the amount regulation of heat 
recovery to a steam superheater tube. 

Neither evaporation, nor fluidized-bed 
temperature of this is the point of changing not 
related, and what desirable. 

However, in the implication which is carrying 
out the burden of a part of heat recovery in a 
layer temperature control circulation layer part, 
it is useful. 

In order that the amount of heat recovery in 
the steam overheating circulation layer part 9 
may control exit temperature of steam, it is 
made to change in this invention. 
It fluctuates regardless of the so-called 
fluidized-bed main combustion part. 
Even when there is no change in running, such 
as a burning material and the amount of 
combustion, even if as a result, the heat budget 
of the whole fluidized bed changes. 

Depending on a change of the quantity of 
heat used for steam overheating, if the 
temperature change of a fluidized-bed main 
combustion part remains as it is, it will be 
generated. 

Then it controls in the direction which the 
amount of heat recovery in a circulation layer 
part is also changed depending on the 
temperature of a fluidized-bed main combustion 
part, and restrains the temperature change of a 
fluidized-bed main combustion part. The 
amount change of heat recovery is 
supplemented in spite of a change of the 
amount of heat recovery in a superheated- 
steam circulation layer part as a result. 
Temperature of a fluidized-bed main 
combustion part can be maintained to the 
desirable temperature area - predetermined 
temperature. 

Therefore, for example, when coal is burnt, 
generating of the unburnt and carbon monoxide 
increases rapidly as the temperature of a 
combustion part falls from the 700 degree C 
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order to low temperature. 

Moreover the desulfurization in a layer has a 
best efficiency point in 800-850 degree C. 

A desulfurised efficiency is dwindled as the 
combustion temperature becomes lower than a 
best efficiency point. Conversely it decreases 
sharply as it becomes higher than it. 

However, when based on this invention, it 
becomes easy to maintain temperature in a 
fluidized-bed main combustion part in the 
optimum temperature range. 

The superheated steam of the temperature 
expected while combustion can be maintained 
efficiently and generating SOx is restrained low 
can be obtained. 

If the effect by favourable combustion is 
explained in full detail, it will come out as follows 

In a fluidized-bed reactor, it is carried out 
within a fluidized bed 50 to about 80% of 
combustion. 

However, since temperature of a fluidized- 
bed main combustion part can be maintained to 
an optimal temperature, a combustion efficiency 
can be maintained highly. 

Therefore it becomes a small amount of thing 
in which it not only can obtain a high boiler 
efficiency, but the unburnt matter was stabilized 
few by the ash content to form. 

Moreover, the concentration of CO in a waste 
gas can be restrained. 

It is as follows if a desulfurization is explained 
in full detail. 

Compounds, such as calcium carbonate, such 
as lime stone of the particle size near a bed 
material or a particle size big a little and 
dolomite, are thrown into a fluidized bed. These 
calcium compound causes decarboxylation 
reaction within a fluidized bed. It reacts with the 
formation SOx by oxidation of the sulphur 
content which activates and is contained in a 
burning material. 

It is the desulfurization in the so-called layer 
which carries out fixed de-sulphurisation at a 
plaster stone etc. the deed in terms of the high 
effect. Accordingly, it becomes the waste-gas 
SOx concentration with the amount low at least 
of injection calcium. While reducing public 
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hazard, calcium expense can make the ashy 
amount of formation small. 

Furthermore, the steam superheater of over 
all heat transfer coefficient set in the 
conventional waste gas is as low as degree C of 
40 Kcals/m2*h*. On the other hand, since it is in 
a bed-material layer, it becomes 2-5 increment 
the degree C order of 80 to 200 Kcal/m2*h*. 

It is the bed material in which the source of a 
heating also has the temperature before and 
behind 800 degree C. 

A temperature difference is secured greatly 
and stably irrespective of service condition. 

Therefore a predetermined heating surface is 
good 1/2-1/10. 

Moreover, when performing a partial load 
operation, according to this invention, the 
amount of supply airs is reduced the amount of 
heat recovery from a circulation layer part 
depending on the proportion of a partial load. 
Since fluidized-bed temperature can be 
maintained to an optimal temperature by 
making it reduce, a burning material can be 
easily reduced in quantity depending on the 
partial load. 

Therefore, it can be made to change, 
maintaining a similar air factor reasonable quick 
smoothly and a high boiler efficiency to 20-30% 
of evaporation turndown ratios. 

In this case, naturally, the flow velocity of 
steam also reduces. 

However, a diffusion-tube blowing-in air 
quantity is reduced that a reduction of the 
amount of heat recovery which made the main 
body the change of an over all heat transfer 
coefficient in the steam overheating circulation 
layer part so that steam outlet temperature 
might become almost fixed should be obtained, 
and a flow is weakened. 

Therefore, the film coefficient of heat transfer 
besides a pipe also reduces by a flow becoming 
weaker simultaneously with a reduction of the 
inside film coefficient by the flow-velocity 
reduction of steam. 

Therefore, it is avoidable that a bulb 
temperature approximates the bed-material 
temperature besides a pipe extremely. 
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In addition, it is desirable to insert the 
turbulence promotion materials 27 and 28 which 
twisted the ribbon or pulled the coil as shown, 
for example, in Figure 2 or Figure 3, into a 
heat-transfer layer. 

Thereby, it can use as the inside film 
coefficient as about the same as the liquid, and 
even when it is steam, a reduction of the inside 
film coefficient by the flow-velocity reduction is 
also small, and ends. 

For this reason, although a flow of a bed 
material becomes weaker, the part of reflective 
partition slippage will be in a reduction of the 
film coefficient of heat transfer outside a pipe. 

Thus when reducing the supply air quantity to 
a circulation layer part, the part in the part into 
which a flow very much seldom becomes 
weaker in which it has not progressed to a heat 
exchanger tube in overheating of steam is 
passed through. Or turbulence promotion is 
strengthened. A high heat-resistant material is 
used. A thick pipe is used. The above- 
mentioned countermeasure is also effective. 

Furthermore, as an effective 
countermeasure, when supply steam, such as 
the heat transfer of this part, is always passed 
more than fixed quantity, and it is mainly made 
to adjust the amount of supply steam in the heat 
exchanger tube of the part into which a flow 
tends to become weaker, the temperature 
management of a heat exchanger tube 
becomes favourable. A durability is improvable. 

At the time of a stop, pipe outside serves as 
the feeble amount of heat transfers of a fixed 
bed in the whole. Therefore, at least faint 
generating steam by remaining heat can cool a 
tube surface sufficiently. 

And since the amount of retention bed 
materials of a circulation layer is few, it will get 
cold by heat release even before and after 400- 
600 degree C by the 1 hour. Therefore, the 
problem of the management after a stop is 
eliminated by using stainless-steel type for a 
material. 

As mentioned above, the steam superheater 
was stated to the example. 
However, it is good to also provide a steam 
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reheater with a steam superheater, for example, 
in the case of the boiler for steam supply to a 
reheat -type turbine. 

In this case the steam reheater is the same 
as that of a steam superheater. 
However, a circulation layer part is divided into 
the three part of the temperature-control part of 
a fluidized-bed main combustion part, a steam 
hot spot, and a steam reheat part. 

It is good to make fluidization (aeration) gas 
supply of each part be independent, to provide 
a fluidization gas-quantity regulation device to 
each, and to adjust the fluidization (aeration) 
gas blowing-in air quantity to each part by 
fluidized-bed main combustion part 
temperature, the superheater outlet steam 
temperature, and the reheater outlet steam 
temperature. 

Even when it fluctuates the amount of heat 
recovery in a steam overheating circulation 
layer part or a steam reheat circulation layer 
part, the amount of heat recovery is adjusted in 
the form supplemented through the temperature 
of a fluidized-bed main combustion part by the 
circulation layer part for temperature controls of 
a fluidized-bed main combustion part. 
Therefore, the running is continuable, 
maintaining temperature always suitable in a 
fluidized-bed main combustion part. 
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[ISKOSb*! [Effect of the invention] 

&±<Dm\z#:%m^£titf, WL According to this invention, the following thing is 
llfflH^IWL^^^^ made as mentioned above, controlling 

fluidized-bed temperature. 

* The heating surface of a superheater 
or a reheater can be made into about 1/2- 1/10 
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* The amount of heat transfers to a 
^ti^l&^^^fiffft superheater or a reheater is adjusted, and 
£iStfiLT^Mi§r!^E&£rf steam overheating temperature can be 
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maintained in the range always near a setting. 

For this reason a desuperheater becomes 
unnecessary. 

Moreover the misgiving exposed to 
temperature high beyond the need is 
eliminated, and the durability of a superheater 
or a reheater is extended. 

Therefore, let the repair cost of a superheater 
or a reheater be a small thing. 

Furthermore, in a circulation layer, it is hard to 
produce the part by which a bed material does 
not move to a genera ting-surface 
circumferential-face from a generating surface 
being in the flow of the bed material which 
descends even when it is a weak flow-moving 
bed. Therefore there is almost also no formation 
of a scaling or a deposit and it may say that 
there is no variation in time course of the 
amount of heat recovery. 

Therefore, a reduction of the heat transfer by 
the scale etc. does not need to be considered in 
vain, and allowances do not need to be given to 
a heating surface. Moreover the reheater - a 
superheater can be easily provided also to the 
boiler of the burning material which tends to 
form scalings, such as a municipal solid waste, 
and a deposit. 

For this reason, the turbine efficiency in an 
installation which made such a thing objective is 
improved sharply. 

The amount of electric power generation can 
be increased. 

Therefore, in utilisation of the layer inner-type 
circulation type fluidized-bed combustion device 
which made the heat-recovery part be 
independent from a combustion part, steam 
only performed heat recovery. Also the effect of 
crossing seriously and in many fields is 
produced. 

It can be said that the meaning of this 
invention is large. 

[BRIEF EXPLANATION OF DRAWINGS] 

Figure 1 is a figure showing one Example of the 
steam-temperature controller of the fluidized- 
bed combustion device of this invention. Figure 
2 and Figure 3 are figures showing the 
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turbulence promotion material inserted within a 
heat transfer. Figure 4 is a figure showing the 
relationship of the fluidization mass velocity 
(Gmf), a heat transfer rate, and a wear rate. 
Figure 5 and 7 is entire cross-sectional charts 
showing one Example of the rotational-flow type 
fluidized-bed-tpe heat recovery equipment 
which became objective of improvement of this 
invention. Figure 6 is an arrow figure in the A-A 
of the boiler room of Figure 5. Figure 8 is a 
figure showing the relationship of the flow air 
capacity (Gmf) of a heat recovery chamber, and 
the bed-material circulating load which a heat 
recovery chamber circulates. Figure 9 is a figure 
showing the relationship of the aeration gas air 
quantity (Gmf) of a heat recovery chamber, and 
the descent moving-bed settling velocity. Figure 
10 is a sectional drawing for demonstrating the 
partition provided to the opening of the heat- 
recovery-chamber lower part. 

Figure 11 is an arrow figure in D-D line of 
Figure 10. Figure 12, Figure 13, and Figure 14, 
15, and 16 are entire sectional drawings 
showing the other Example of the objective- 
respectively rotational-flow type fluidized-bed- 
tpe heat recovery equipment of improvement of 
this invention. Figure 17 is a drawing for 
demonstrating the heat exchanger tube and the 
diffuser of a heat recovery chamber in the 
Example shown in Figure 13 or 16. Figure 18 is 
a drawing for demonstrating the sequence of 
the vertical part of said water pipe, and a 
opening. Figure 19, 20, and 21 is the drawings 
for demonstrating the state of the opening of the 
blow-of-gas opening provided to the installation 
state and this diffuser of a diffuser. Figure 22, 
23, and 24 is drawings in which the relationship 
of the gas mass velocity from opening B at the 
time of providing the diffuser which is shown in 
Figure 19, 20, and 21, respectively, and the gas 
mass velocity from openings A, B, and C is 
shown. Figure 25, 26, and 27 is drawings in 
which the correlation of the mass velocity of gas 
which blows off from each jet nozzle at the time 
of providing the diffuser which is shown in 
Figure 19, 20, and 21, respectively, is shown. 
Figure 28 is a drawing in which the relationship 
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of the mean aeration gas mass velocity and the 
amount of mean heat transfers the case where 
provided the diffuser horizontally and a jet 
nozzle is provided uniformly, and at the time of 
providing the diffuser which is shown in Figure 
21 is shown. Figure 29 is a drawing in which the 
relationship of heat-recovery-chamber average 
aeration gas quantity and a heat transfer rate is 
shown. A 30th figure is a drawing for 
demonstrating the case where a circulation 
layer part is divided and used for two. 

1 and 51 reactor, 2 and 52 distributor, 4, 

5, 6,s 54, 55, 56, 56' air chamber, 58 

reflective wall partition, 9, 59 circulation 

layer part (heat-recovery part), 12, 12', 62 

diffuser, 13, a 63 opening, 15, 15', 65 

heat exchanger tube, 21, 25 thermometry 

device, 22, 26 temperature-control device, 

24, 27 flow-regulation damper [Figure 2] 
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[Figure 3] 
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[Figure 6] 
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[Fig. 10] 
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[Fig. 11] 
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[Fig. 19] 
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[Fig. 1] 
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[Fig. 20] 
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[Fig. 21] 




01/07/04 



48/68 



(C) DERWENT 



JP7-56362-B2 



DERWENT 



THOMSON SCIENTIFIC 



[314 



[Fig. 4] 



/ 




2 3 4 

»fHS*\* (Gmf) 



[f|5 



[Fig. 5] 
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[Fig. 12] 
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[Fig. 13] 
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[Fig. 18] 
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[Fig. 14] 
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[Fig. 22] 
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[Fig- 28] 
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